Dear Sir,

We read with great interest the article by Pahan P and Pahan K "Smooth or Risky Revisit of an Old Malaria Drug for COVID-19?" (Pahan and Pahan [@CR6]). The authors reported that hydroxychloroquine (HQ) treatment in novel coronavirus 2019 (COVID-19) infection can lead to hypertension (HT) and neurodegenerative diseases (ND). We fully agree with these views of the authors. Also, we think the risk of HT and ND increases during COVID-19 infection. We would like to mention the mechanisms of increased risk of ND in COVID-19 infection due to the Na^+^/H^+^ exchanger (NHE) activation and HQ use.

HQ is an antimalarial but is also considered a disease-modifying rheumatic drug (DMARD). HQ is widely used in the treatment of systemic lupus erythematosus and rheumatoid arthritis. It shows an antiviral effect against some viruses (Wang et al. [@CR10]). HQ interacts with many ion channels. HQ shows its major effect by blocking the K^+^/H^+^ exchanger (Cumhur Cure et al. [@CR2]). When this exchanger is blocked, pumping H^+^ ion from mitochondria to cytosol stops, and cytosolic K^+^ level increases. Since the H^+^ ion decreases in the cytosol, the cytoplasmic pH becomes alkaline. Angiotensin-converting enzyme 2 (ACE2) shows activity at acidic pH, and the COVID-19 binds easily to ACE2 at acidic pH (Cumhur Cure et al. [@CR2]). The basic treatment mechanism of HQ in COVID-19 infection is to increase the intracellular pH and prevent the virus from binding to ACE2. Besides, HQ prevents the virus from binding to ACE2 by changing its structure (Pahan and Pahan [@CR6]). However, HQ can inhibit ACE2 from degrading angiotensin II by changing its structure.

Due to the invasion of ACE2 by the virus, from angiotensin II to angiotensin 1--7 conversion stops. Therefore, the angiotensin II level increases in the body (Vaduganathan et al. [@CR9]). Angiotensin II level was found to be high in patients with COVID-19 infection (Vaduganathan et al. [@CR9]). Angiotensin II is a toxic substance for the body and activates NHE (Jaballah et al. [@CR4]). While NHE pumps 3 Na^+^ ions into the cell, it pumps 2 H^+^ ions out of the cell (Cure and Cumhur Cure [@CR3]). When this pump is activated, the flow of Ca^2+^ into the cell starts simultaneously by Na^+^/Ca^2+^ exchanger (Cure and Cumhur Cure [@CR3]). Since the H^+^ ion decreases in the cell, intracellular pH increases. An increase in H^+^ ion in the extracellular field increases the reactive oxygen species, leading to endothelial dysfunction. Besides, increased NHE activation leads to an increase in blood glucose, blood pressure, and procoagulant factors (Cure and Cumhur Cure [@CR3]). COVID-19 infection is more severe in patients with HT and diabetes mellitus. Because of the increase in renin-angiotensin system activation and angiotensin II levels in patients with HT and diabetes, NHE is already active.

In the brain, 6, 7, and 9 isoforms of NHE play a protective role against ND. Decreased NHE activation in the brain plays an important role in ND development (Milosavljevic et al. [@CR5]). Endosomal pH is regulated by V-ATPase and NHE. While V-ATPase pumps the H^+^ ion into the endosome, the NHE pumps the H^+^ ion out (Prasad and Rao [@CR7]). As the endosome pH increases, amyloid-β and tau protein production decrease (Milosavljevic et al. [@CR5]; Prasad and Rao [@CR7]). Theoretically, an increase of NHE activity can prevent ND development. Also, HQ can prevent ND by making alkaline intracellular pH. However, NHE activation or endosomal pH alkalizing drugs such as HQ cannot be used in ND treatment. Since when endosomal pH increases, vesicle trafficking alters, lysosomal functions, and autophagy decrease (Pahan and Pahan [@CR6]; Prasad and Rao [@CR7]).

In infected patients, there is an increase in angiotensin II level due to the virus's blocking of ACE2. When HQ is initiated to these patients, the ACE2 structure changes with HQ (Pahan and Pahan [@CR6]); therefore, angiotensin II degradation decreases, and the patients' blood pressure may increase. Increased angiotensin II causes NHE activation and secondary to this activation, Ca^2+^ accumulation occurs in the neurons (Bezprozvanny [@CR1]). Ca^2+^ accumulation has a neurotoxic effect \[9\]. HQ may cause Na^+^ channel blockade. Na accumulation occurs in the cell due to Na^+^/K^+^ATPase blockade (Roden and Anderson [@CR8]). Na^+^ accumulation activates Na^+^/Ca^2+^ exchanger, thus, Ca^2+^ accumulates in the neural cells (Roden and Anderson [@CR8]). Disruption of neuronal Ca^2+^ conduction pathways can lead to ND (Bezprozvanny [@CR1]). Both COVID-19 infection and HQ use can increase blood pressure and ND risk by increasing angiotensin II levels. Using HQ in COVID-19 infection can have negative consequences. Detailed studies are needed to determine whether HQ using harms COVID-19 infection.
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